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ibé I 5 B S 42 Fs 0F 5 N-Isopropyl 1-123
p-Iodoamphetamine (I-123 IMP) SPECT
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i) IEZ*

vl UNSEYN 3
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diaschisis I L1577, 3) EYEYH, AVM ozl X 5 A HIMLE] T 1, crossed cerebellar diaschisis
DRI S, B R T L, o Ml iR H] T 1 remote effect 23 E TV B Z LALLM LR o,
4) ZoBKEoFEBUE 1-123 IMP-SPECT Lo defect D K& &, HoH T, MHWERLEETDH

HIZEDIRMBE .

1-123 IMP-SPECT %, = 9 L /7-%ka%h%: (remote effect) # fii{fic il T2 2 L AT, BRKMICLHEM

AR R Y ST (e

L FTLC®IC

ZHET, BEAIC A OO BEE & RET
M & OB & AT+ 21, K2 b o i
i X Oz OBME, BHtEx v o R B fE
ST THALT & 72 25, 1980 4 i Winchell
542 X - T N-Isopropyl I-123 p-lodoamphetamine
DER SN, BECX Y RER O L 2 T
# B v 7= SPECT (Single Photon Emission Com-
puted Tomography) {2 X v, fi{#ic B4 o M
fie Z@octiE LTHROND X DIk ), bk
');g;:i-le)' m;{mi#}}ﬁij,ll) 3 5 ‘:‘i, < A/z)\ /!./3’4'10) ;(;

* BRI A U AR [
e [] i ph AR SR A
Zft 6044 H 1 H
el AE T 604E9 H 25 |
SRR HCER SO X AR 7-3-1 (& 113)
FRUR S B R B
HOW OB X

i 75 ¥ OREOBRENIEBY L& 2 b h 5 HRiC
LEEREIGR A ShTwd, 7, AEFElEC
%+ % B HE D &L % IR AE < & 5 1-123 IMP-
SPECT ic X W2 2 RA L HE STV 53519,
RO ORI oMEBRIC L ), EKE THED S
N T E R, TPy fv ot B X
0, HERE O JEAERL R FIERE T H Y, %
BHE O IEH 72 8) X (2R A1 B 0 IEH 72 8 & 1ok
fFFoLvH58lEEY, FMrOMRKRELIEZD
LW HaI~AE->T WS, 29 LzEW»H b
H S SRR ME TR S WL o R & A
foiE+ 22 L HEELMBE L v x 5. diaschisis
G GHRE O TR O o wic, ZoiRE X
D B 5 RRAERMEIC &V BRER I RS S ho s L
HALOFELR - B MET 3 2RE & 7 318720 A3
) LIHKERT 5 2 L3RR ORERLKO
HHEBOMEEZ M5 L ERTHS.
INET, TOBHREFLIHETIRY b
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MR, Xe-133 # FlVWTfThh T X 7z H321732),
FI23IMP itk 5t o3 £ ahT
Wiz, Eie, K oG MERICET S Lo
ThY, hoFEBICHT I HETII bErick
LNBDHTHS. bhbhid, 4E, 1123 IMP
& SPECT ZfiarAb¥ sz Lick Y, FtEse,
Y E YR, NEWFRIRAT LS o 24 R i fee s 18
FHIZ BT % crossed cerebellar diaschisis o H i
DWTHREEMA 720 THET 5.

Table 1 Cases with cerebrovascular disease

No. of cases
Cerebral infarction 13
Moyamoya disease 5
Arteriovenous malformation 3
Transient ischemic attack 1
Multiple infarction with dementia 2
a

c

23 % 1 5 (1986)

I MREAFE

RGE, EEHAER, X #R CT, & w %k
D BTSNz 38 %D T8 B E T o dige 13 4
(5B 84, 154, FHIHFMERSIRR), 65N v 4T5%
ETOEYEYIRS B (B 24, &34, F4:Hm
183%), 185%n> 5315 £ T OfMEFRIRA T (AVM)
3 CB L, o260, 265%BVED—bPERE i
RIE (TIA) 161, 2 PR g P o 5% 2 61, (57
BE LT EoBEM), 25800 75 TOIER
B9l (35 64, #34i, FE¥HHm45%), it334
Td % (Table 1),

(O PES AN 1123 IMP (RA A Y 7 4 ¥
v 7 AR, LA SRR E H I B v T
1-123, 1-124, 1-126 23z h #Hh 94.7% L L, 5.09
LT, 03%LUTF) Th 5. RH#EFHET GE 400

d

Fig. 1 1-123 IMP-SPECT in a case with cerebral infarction showing a large perfusion
deficit area in the right cerebral hemisphere (a) and reduced perfusion in the
contralateral cerebellar hemisphere (b). Another scans taken five months later,
revealing that the cortical activity is not normalized (c) but that the activity in the
cerebellum has become symmetrical (d).
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AT £ ACIT, [Ex A X —ilHza Y 2 —»
R, 360°,647 L —L1 7L —ALbi-h 30F:
D7 — 2 R T 1123 IMP % JEHl & L T3
mCi F % 20~30 Hoic i & BtA L 7. —
HORER T, MREMN &R T 5o iIcKE/6
mCi, | 7L —LH7VISHT, 647 1L —2DF—
ST o Tc. HEOMEEDLEE, #RED
OM F 1 v Lic Co-57 O##RIR % & =, i
G DHKE R T A ZADOM S A4 VICATIC K 5 X
IS LT T 7. BB FRD BN THIIRIRE T
iz, Wifgpkid GE 8 o> i {§ 4L B3
& STAR #l\», RAMP 7 ¢ L # — 5 X O =k
JCR LB LA VT, F 2T A4 2 6 mm
RTIT R (%, KT R %, pidENT R (G & B, &«
1, GE400 AC/T iYLz b o o—ifTit, =

§‘im~§’

54 2 4 mm OWBGE B,

ZER o 1-123 IMP-SPECT D E{{§IZ> W T,
crossed cerebellar diaschisis OB X N5 > b
B L OB, AREREIC X 2 HBRROEFIC
S ERA L.

1. % 7]

fibak g€ 13 45 vh 9 1] (69 %) T crossed cerebellar
diaschisis 2381 %¢ & 72, I L6, JRHEAE
THIEIC JEAE A > 8 B o LR T Bk & 38 o T v
7o, BEBEho VEFT, SHrABCERET-
7= 73, crossed cerebellar diaschisis ({2 L TWic
(Fig. 1).

— PR I R 1 2 52 U 7c LB i R FERRIC
RE®MITSH, 7ol 7o b FE LRER

Fig. 2 In a case of multiple infarction with dementia, multiple defects in the cerebral
cortex and cerebellum are shown on I-123 IMP-SPECT (a, b, ¢) which correspond
closely to the low density area on the X-ray CT (d, e, f). Note the reduced activity
in the bilateral frontal lobe on the I-123 IMP-SPECT, although no abnormality
was detected in this region on the X-ray CT.
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B 6, crossed cerebellar diaschisis ¥, %1%
Shir otz

£ MR SRR T 2 40P 1 i XA CT
EAENREEERICERIUE Z B TB Y, O
iz—% L T 1-123 IMP-SPECT G, K% 2w
7e. RI—fEFO T~ b ETix X # CT o K % UL
BEIEE-BL TRBE AR, XHCT
I CRIBEZEIR BB I & 2 IR 1380 b i
S>7®icktL, 1-123 IMP-SPECT |z X Y jijifid
~O RIEHOET 2 8Big s 7 (Fig.2). 9
LBl 3T ATEEEE~ D RI 45 0 KT A 8%
X h7zhs, crossed cerebellar diaschisis 12389 &
nizhoiz.
EYEYRTIET Vv b Ric SR iR &
BB ERD N, TV P FTIR XHCT LR

Fig. 3 In one case of Moyamoya disease, in spite of
a large perfusion deficit area in the right fron-
tal and parietal region (a), the cerebellum
remains symmetrical (b).

23 % 1 5 (1986)

TR 3w 7 v o %t L, 1123 IMP-SPECT
12T S 3 Bl e A ER © RISERTIC Aoy
HEBOI. ZDHH 240k REUERO K/ ik
AR L set il oo KRBk TR O KIEEER X D LK
& /¢ defect %GB, eHUIKHN-ER o M KT &
R X Y bILE» DR TH -7, fth 1Tl
LRI~ NTE, LS, HEOKENK
fi2t23k & Rl o> /i ER IC RTSERE O IKF & A7z,
Z OJERFITIE REUEREOICE L 7o/l k & sl
OFATHIENRH L b 5 BEMEREL < O
ZLTHY, REYVHICLAMERELHFZ .
fh 2 Flcix 7 > b ica s VR KIS b %
bbb, EfNEEER~o RTEF T A
X T - 72 (Fig. 3).

IR IS0 > Tid 34, it S5 njo> 1-123
IMP-SPECT # fitif7 L7=%%, 9 & 1 5 C A4/ M
Nepko> RISEREIC A2 28 7. Fig. 4 O JE )
A3, A BRI O BB EAIR 75 O kR
X DML & & 72 L, BREAEHE X RESLASIR],
HI I OWHER, O EHEEE B o X
#CT TR EDOHKZ L& 5 LB & D ik
HN~OER A R S A 7. 1-123 IMP-SPECT ©
A KIEER, FRICHIR, KIMEEIERZ I JAHE 75 K
REAEEY 6, [RIEBAL~OF LW IILHRIK T 5 Xk
A/ NIEEER ~ O M FRAKT & [RIREIC 38 & Ao /e,
%7z, Fig. 5 OJER O 18 3BT X pifgaREN
AVM offi#% 1 HE, 8HH, I5SHH & 3EOK
A AT L. AT R 2 B s h -
feis, WRIC T v —h— A FOLRFENHBIL 2.
X# CT Tix Z OMFRAEIR & B+ 2 W E O 7L
IR T E ok, B1MHE (g1 BH) ©
1-123 IMP-SPECT ¢, 7 u—h —8ik % Bk
HEAZE # Puic K & 7 RISERR O D 7o o s A
bh, R~ MFE T Db, 2[HH,
3[E|H LR & ICHITERZEK VB~ R R
LT E, MEARIELTWSZ LIRS .
3EOKRE # WL TINM~OERICEL TR
bRl ote.

9 4 ERH 1t L CHfr L /- [-123 IMP-
SPECT Tix 2l L & Zed/ il ek i bk ¢ &
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a

b

Fig. 4 1-123 IMP-SPECT in a case of a ruptured A-V malformation, revealing a large
perfusion deficit area in the left cerebral hemisphere (a) and reduced activity in
the contralateral cerebellar hemisphere (b).
X-ray CT showing a high density area due to intracranial hemorrhage (c).

~7=. GE 400 AC/Tiz T Hf4 L 7= 1E 5 & o K
JEig & Fig. 6 (o4 . #E, KIKIEE & £ 28
P B & Ay, Wk o i e T 7
/AN

Iv. # =

I-123 IMP o f)&51% SPECT Lfiadbe 5 =
LT X o THEIC ARG T O B R AL S A 5 A
BohsEichs. Xe133 70750 2k L
4, 1-123 IMP-SPECT i3 BKifiLif o #a %t
% 1 % 7 O ICBIRIMER I 230 HE T 2 23, AR
EDHTHE>TEY, £LKRY e o BESEL
e hix, niEE, ERMEORTES D L0,
BN A4 7 v bu v aid U KRB KR, S5
BRGNP DZ LR BECREEZITADAT
FTLHRTWAS.

Diaschisis ¥l 43191442 Von Monakow iZ X
S TRONCFIR E N, B ORRE & BN 72 GK
THREMIEEI S —BMEIC R 2 %0 2 2 L 3l
I, 21T, ZORROMBFHLEST
L LT, 19584z Kempinskyl? ASaf#R#aHE 12 X
> THWICHKE S BAIH T, 7o & 2 ke
PEEZZITOAEL T, MRRECEEY %
FhiE, Zhick > TANERZT TV i3 E
HEARE R4 LW ERENRRELZIT D L
W) REE ik _TwWs., 19774 Ginsburg 5339
B AT GO E 7T MICBWT, BE
okl b¥, 720 bEERE%T 3B
FEIL T b MR, BRI L QIR T AR LN
5ZLERFLE. 2O LEBABE S AR TE
B B Z > TWBZ ENIEHENZDIEIARY b u
VEOHERIZX - T ThB. 1980 4F iz Baron?
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YO TCE e

LAm e TTTWTYY

" 4

d e f

Fig. 5 1-123 IMP-SPECT performed on day 1 (a, d), day 8 (b, ), and day 15 (c, ) after
the operation for an A-V malformation in the left frontal lobe. Motor aphasia was
observed in this patient one day after the operation. Although no abnormality in
the Broca’s area was detected on the X-ray CT, the I-123 IMP-SPECT revealed
a decreased perfusion area in the left frontal lobe, including the Broca’s area (see
arrow). Perfusion to the left frontal cortex increases over time (a, b, c).

a b

Fig. 6 1-123 IMP-SPECT in a healthy 66 year-old female volunteer. The thalamus and
basal ganglia are clearly identified (a) and the cerebellum is symmetrical (b).
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(X O-15 Wz A#: L PET (Positron Emission Tomo-
graphy) ##laGa b w T, 7o b EOMBEgEHL &
BOHA O /ER (2 35T, BKILIE & R FEHEHCER
7347 (coupling) L TIRFLTWbH Z & &R L,
Z OHRAE Tcrossed cerebellar diaschisis j & ' A
7. ERURE, ZoBRKUICEY T AHRTICHONT
BRI SEIERI TAHR Y b m vk, Xe-133 I A % %
v TligesstEd Hh, & LTRSS, &6
(7, REL V- RESREG S iz, RERIES
& LT Baron B RJEREFO 2 A £ TL 2
Blrgiahhnwe LTWs2, Lenzi 529 (3RIEH
SOH LI OB O FH A Z 0BG L v 5 AT i
% LR _RTWS, F7- Kushner 720 13/ & 72 JK
FUE T ORJEEFIC VT 3 A KICZ oBIGM
HAELEEBELTWS., bhub AL o E# 313
Bl 9 1l (69%) L IMFEFEEFE Tikh e V) W I
crossed cerebellar diaschisis 23 @ & v, = O H
BN ZNE TR ISNTE GRS s)
TEHRLTEARBRTANWI LEZRL T .
ZLT, BEMTEI AR TAHALAIZ LD,
TBHEBTHHNIZLDETH 72, ShHEIC
BHR U 72 E B T AT MREER O FEa Bk 23T A L
TWhLbDONdb -1z, Z O F — # %, diaschisis
BRE X ORESLRKW RN TIcL s TELASH
EVWHT L, Fi, JEFNCK - TR D
DTHHI EETRTIELOENZ S, FALICH
3+ % #2413 Lenzi, Kushner 2426 2% SHIEHED
RIEFHBVEECHD L ORMEBRRT VDD,
bbb OEFICEWT L, RBBUEO2H] CHETE
WICREDOIRENFIEL TR Y, IERBIRE AT
JAYE, QUSHIEIC B R R E 2 d - T L IHTERE
O MR AR TWi=-», Z ok, bh
b LS O R L RO % 2 7.

Mot S AEBILASL D4 L L T, Kanaya 529
DR HIMIC B4 % 84, Kushner 7,20 o g
BT 282 5%, v E VIR, MEEIRS
BB+ 2032 H0hTnEn. EYEY
% T3 5 Bilrh 3 4] (609%) © diaschisis 238lE2 s h
e, &Y 24T RIEERIC A e D R R RIH
HAFEET 51 b 6 F, diaschisis 23380

Lol BB 9B 2 F T AR K18
D B T KEMER & SoHl o /N2 ER © f ik 7
HOET 23D b, 55 1 FNIEEE 2 KREER
DEMHE X LTV, Zh6HOERIZ, KED
FREE, KESEMNEL PhboTwa EEDbIS,
fho 1 BTk, FREDOKE i KRR & RR 0 /)
PR OMANMETLTBY, ZoHA, FIo
R Eo IR LBERb I b0 L Bbhi.

BxEhEE IR A < 1t 3 4] f 1 5] diaschisis 23
HEnien, Z OREFII R O KEFIRAE 2
WL, MAHIME E72 Lzl Th 5. X#H CT
E UKD BT HEREBIC b LI X 5 E TR
ks B4, Zhix Kanaya 52925, g H il
TR L] X v crossed cerebellar diaschisis
DHBELRLTWEWIREZ L TWEDEFFL
TEHF, #RE M cortico-cerebellar pathway
ORERZIHILI-Z LickB L EXLNS.

Y E YO NEFRARA b SRR SERE B &
g+, BT TRIELTLSLDTH
5. LIzhi»>T, EYEVIROEE, EDEFL H
%Y s W I M & 1T 2 1, crossed cerebellar
diaschisis A TEX 200 b LW, KX i
KIBEE A LTWwT b diaschisis 2 RH &4 72 v
Blix, ZOBRBBEHKFEETH L Z L LD
5 LEZ LN, KEFIRA T diaschisis 23 B H
ShBWEAEL, RIEMRATHHZ L LELHE
BLTWD L Bbhre.

% SR geE R T, BIEEZE~ O RI£H 0
EKTFABEIATWSEA, Zhix, MEKTLHE
HHoLoLtEZ LN, remote effect & P L,
BT, 4%, SOLCKRFHEETIAEEDNS.

PLE, %2 oML E & F] < 1-123 IMP-SPECT
Iz & % crossed cerebellar diaschisis O FEEIZ > v
THRE L, iy ofEckRishszen
by, MiELREELETLDY, S8, £E&F
BRIV T, FEXiNET S ETHAR
BREECEZ LEbRS.

Bz, SRR I3 v T 1123 IMP o £
HeRER R oK HBLA» sz L2
T 5.
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Summary

Crossed Cerebellar Diaschisis in Cerebrovascular Disease Detected
by N-Isopropyl I-123 p-lodoamphetamine (I-123 IMP) with SPECT

Toshimitsu MoMOSE*, Noboru KosAakA*, Junichi NiISHIKAWA*, Kikuo MACHIDA¥,
Tohru OHTAKE*, Kazuhiro TSuCHIYA*, Tohru MACHIDA¥*,
Eiju WATANABE** and Masahiro l10*

* Department of Radiology, ** Department of Neurosurgery,
Faculty of Medicine, University of Tokyo

To evaluate the relationship between supraten-
torial lesion and cerebellar perfusion, twenty-four
patients with a variety of cerebrovascular diseases
were examined with X-ray CT and [-123 IMP-
SPECT. The individual injected dosages were
3 mCi and imaging was performed 20 min after
an intravenous injection using the GE 400 A/T or
AC/T, a low-energy general purpose collimator,
360° rotation, giving 64 images with an average
total imaging time of 32 min. A Ramp filter with
additional three dimensional filtering was used for
image reconstruction. The presence of cerebellar
asymmetry was related to the appearance of the
supratentorial lesion.

Nine out of thirteen patients with cerebral infarc-
tion were observed to have cerebellar asymmetry,
even though they showed normal findings of the
cerebellum on X-ray CT. This is probably due to
the reduced flow in the cerebellar hemisphere con-
tralateral to the supratentorial infarction, “‘crossed

cerebellar diaschisis”. Three out of five patients
with Moyamoya disease and one out of three with
an A-V malformation showed cerebellar asym-
metry on I-123 IMP-SPECT. In nine normal con-
trol subjects, one with multiple infarction with
dementia, and one with transient ischemic attack,
the cerebellum was symmetrical.

Serial studies were also performed in one stroke
case and the phenomenon of crossed cerebellar
diaschisis disappeared over time. In cerebral in-
farction with this phenomenon, a large perfusion
deficit area in the parietal cortex was characteristic.
Our results indicate that this phenomenon might
be time dependent and that the mode of onset and
the location of the lesion are important in the
development of this phenomenon.
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